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1 
The present invention relates fo an improved 
method and means for mixing fluids. 
Alçh0ugh no exclusively limited thereto the in- 
vention is particularly useful for mixing water 
with a fertilizer or an insecticide for agricultural 
and horticultural purposes, or for mixing water 
with a foaming agent for fire-flghting purposes. 
One object of the invention is fo enable two 
fluids fo be mixed "accurately in a predetermined 
proportion without, 'af one rime, mixing the whole 
bulk of the two fiuids, that is fo say, te provide 
a method and means whereby the two. fluids may 
be mixed in the predetermined proportion, a lit- 
tle ata rime, as they pass through a pipe. 
Another object is fo use the kinetic energy of a 
moving stream of one of the fluids to mix the 
other fluid with the flrst fluid. 
Ter another object is fo. provide a method and 
means of controlling the proportion in which two 
fluids are mixed, as the two fluids are passed along 
a pipe. 
Preferred ways of carrying out the invention 
will now be described, by way of example, with 
reference to the accompanying diagrammatic 
drawings in which 
Figure 1 is a schematic view illustrating how 
two fluids may be mixed in a desired proportion 
in accordance with the invention, 
Figures 2 and 3 show two w'ays respectively of 
mixing three fiuids together, 
Figure 4 illnstrates a method of mixing an ex- 
ceptionally small proportion of one fluid with 
another fluid, 
Figure 5 illustrates a mechanical device for 
interrupting the fiow of one of the fluids fo be 
mixed, 
Figure 6 is an elevation partly in section of a 
practical form of mixing apparatus, 
Figure 7 is a perspective view of .an interrupting 
device shown also in Figure 6, 
Figure 8 is a sectional elevation of another 
practical embodiment of the invention, 
Figure 9 is a section on the line IX--IX of Fig- 
ure 8, 
Figure 10 is a perspective view of an inter- 
rupting device shown in Figures 8 and 9, and 
Figures 11 and 12 show two forms of apparatns 
for controlling the quantity of liquid B mixed at 
each interruption of fluid A. 
Like parts in the several figures bear the saine 
reference numbers. 
The apparatus illustrated very diagrammatical- 
ly in Figure 1 comprises a main pipe 20 the exit 
end 2 of which is fairly long and will be called 
àn inertia column, a branch pipe 22 leading into 

2 
the main pipe 20 through  one-w'ay valve 23, and 
an interrupter 24 for periodically blocking fluid 
passing through the main pipe. The valve is situ- 
ated in a small chamber 2§ which will be called 
5 the mixing chamber. 
In effect the branch pipe 22 forms a junction 
with the main pipe 20 and divides if into what 
might be called an inlet pipe and ourlet pipe re- 
spectively, the interrupter 24being on the inlet 
10 side of the junction and the one-way valve being 
in the branch pipe. Although convenient, the 
mixing chamber need hot be constituted as an 
enlargement of the pipes. 
Into the main pipe 20 is passed a moving stream 
15 of one of the fluids A tobe mixed, which may be 
water for example, while the branch pipe 22 is 
pl.aced in communication with a reservoir hold- 
ing a supply of the other fluid B, which may be a 
liquid fertilizer for example. 
20 If the interrupter 24 blocks the main pipe 
permanently no fiuid can pass through pipe 20, 
whilst if the interrupter is permanently open 
fluid A alone passes along pipe 20 into the inertia 
column 2  because valve 23 remains permanently 
25 closed; in neither case is any of the liquid B 
drawn into the mixing chamber 2§.. 
If, on the other hand, the interrupter is op- 
erated fo open and close the pipe 20 periodically, 
each rime the pipe 20 is blocked fluid A is broken 
30 into two columns, the following one of which is 
stopped behind the interrupter and the leading 
one of which under ifs own inertia passes on 
through the inertia column 2  fo. create a suction 
effect in the mixing chamber 2§ sucient fo open 
35 the one-way valve 23 and draw into the chamber 
a relatively small quantity of the second liquid B, 
which m.ay or may hot suce fo fill the space left 
vacant by liquid A. When khe interrupter opens 
the pipe 20 again, liquid A joins the small quanti- 
40 ty of liquid B drawn into the chamber 2 and 
the two liquids are mixed there and in their sub- 
sequent passage through the inertia column 
Thus during normal operation if is  mixture of 
A and B which, in passing through the inertia 
45 column 2, serres to create the suction effect in 
the mixing ch«mber. 
A convenient way of carrying out the mixing 
is te connect the inlet end of pipe 20 fo a stand 
pipe or a household tap and fo place the branch 
50 pipe 22 into a pari or bottle holding the second 
liquid. 
If it be desired te keep the proportion in which 
the liquids are mixed constant, the quantity of 
liquid A which fiows during the period between 
55 su,ccessive interruptions is kept constant either 
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by keeping both the rate of flow of liquid A and 
the rate of inteiTuption constant, or preferably 
by effecting the interruptions by means driven 
by the water flow af a rate propoiional to the 
rate of that flow, as described in detafl later. The 
quantity of liquid B drawn in at each interruption 
may also be kept constant by means such as are 
described below. 
The mixing proportion can also be controlled, 
first by ensuring that a predetermined quantity 
of fluid B passes through v.alve 23 at each inter- 
iption and then varying this quantity as may be 
desh'ed. Apparatus for achieving this result will 
also be described in detail. 
The interruptions consist of a series of cycles 
each comPrising a rime T1 during which fluid A 
is blocked and a rime T2 during which it flows. 
It will be seen that the proportion of mixing may 
be controlled by varying the ratio T1/T2. This can 
be done with the aid of a suitable form of inter- 
rupter one of which witl be described later in de- 
OEil. 
In Figure 2 is shown at]paratus ïor mixing 
three fluids A, B and C in predetermined propor- 
tions. It consists essentially of a main pipe 2{}, 
inmia column 2 , interrupter 24 and mixing 
chamber 25 into which lead, in parallel arrange- 
ment, two branch pipes 22 and 2{} respectively 
each with ifs one-way v.alve 23 or 27. 
A stream of the main fluid A is passed into pipe 
2{} and the branch pipes 22 and 2{} lead fo reser- 
voirs for the fluids B and C respectively. 
The apparatus functions in a manner similar 
to that of Figure 1. 
The arrangement of Figure 3 is simflar to that 
of Figm'e 2 except that the two branch pipes, 22 
and 28 in this case, are fed in series into the main 
pipe 2{}, thus necessitating two mixing chambers, 
2 and 29, two inertia columns 2| and 3 and two 
inteiupters 24 and 3. That part of the pipe 
connecting the inertia column .2 to the second 
ïnterrupter 3  may be of flexible material, so that 
interruptions produced in the second hall of the 
device do not interfere-with the working of the 
flrst half. 
In Figure 4 is illustrated apparatus for mixing 
a very small proportion of fluid B with another 
fluid A. 
The main fluid stream A passed into the main 
pipe 2{} is divided into two streams one of which 
passes through the mixing device 32, simflar to 
the device of Figure 1, where it picks up X% of 
fluid B entering through the branch pipe 89. In 
the device 33, also similar to that of Figure 1, the 
fluid A picks up-X% of X% of B, if the devices 
32 and 33 are identical. Thus if both devices are 
adjusted to give a pick-up of 1%, then the final 
fluid consists of a mixture of 0.01% B in A. 
The energy for driving the interrupters may be 
derived either from the moving stream of fluid 
A or from a source of energy independent of this 
stream. 
In Figure 5 is fllustrated a simple form of in- 
temupter energised independently of the fluids. 
The main pipe 2{} is formed with a seating 34 
receiving a valve 3 loaded by a spring 3 and 
carried by a rod 37 reciprocated axially by a cam 
38 and lever 39 so that the main pipe is peiodi- 
cally opened and closed ai the desh'ed frequency, 
the energy for rotating the cam being derived 
from means other than the fluids, for example 
from a source of energy under the control of a 
chemical recorder measuring the chemical prop- 
erties of the mixed fluids. The one-way valve is 
here shown as a ball 23. 

4 
In Figures 6 and 7 is illustrated a practical em- 
bodiment of the invention suitable for spraying 
trees with a mixture of water and insecticide and 
in which the main pipe is opened and closed by 
5 an interrupter energised by the moving stream of 
the main fluid. 
The apParatus here shown comprises a main 
pipe 2, fltted ai ifs inlet end with a hose con- 
nector 4@ and formed at its ourlet end as a jet , 
l0 a coiled inertia column 2 leading to a spraying 
nozzle (not shown), a branch pipe 22 dipping into 
a reservoir 42 for insecticide B, a one-way valve 
23 in the branch pipe 22, a water-wheel type of 
interrupter indicated generally at 24 and a mix- 
15 ing chamber 25 containing the valve 23. 
The water-wheel 24, shown in perspective in 
Figure 7, is located in an interrupter chamber 43 
and comprises radial vanes 44 and a hollow axial 
stem 4 carrying a pair of diametrically opposed 
20 tapered lugs  and $A, the upper end of the 
stem being closed. The stem 45 rotates on the 
top of a vertical tube 47 which is closed at ifs 
Per end by the wheel 24 and is formed with a pair 
of diametrically opposed ports one of which is 
25 shown at S. The lower end-9 of the tube 47 
open and projects sufiïciently far into the mixing 
chamber 2 to act as stop limiting the upward 
movement of the valve 23. 
The axis of the main pipe 2{} passes fo one side 
30 of the axis of the stem 47 and tube 45 so that 
water issuing from the jet 4 causes the water 
wheel to rotate. A tap 5 is inserted in the iner- 
tia column 2  for added control. 
In use the main pipe 2{} is connected, with the 
35 aid of the connector 4{}, to the cold water main 
of a household water supply and the house tap 
turned full on. Tap 5{} is then opened with the 
following result: 
A stream of water under roughly constant 
40 pressure issues from the jet | and strikes the 
vanes 44 to rotate the water-wheel 24 at roughly 
constant speed. The chamber 43 is fllled with 
water which escapes through the ports 48 when 
these are uncovered by the lugs 4 and 4A and is 
45 blocked when they are covered. 
The stream of water passing through the main 
pipe 2{} and chamber 43 is thus periodically 
broken at the ports 4 and the leading column, 
passing along the inertia column 2 |, produces, at 
5O its rail-end, a suction effect in the chamber 
sufficient to lift the valve 23 up against the bot- 
tom end  of the tube 7 and suck insecticide 
into the chamber 25 from the reservoir 42. 
In order that the proportion in which the water 
55 and insecticide are mixed may be va12ed, means 
are provided for varying the ratio T1/T2 of the 
rime of interruption T fo rime of flow T. It is 
for this purpose that the lugs 4{} and 4A are 
pered so that by raising and lowmng them on he 
6o tube 47 this ratio can be controlled. The wheel 
44 is rotatably hung on a peg 5 flxed in a rod 
screwed into a roof 3 flxed on the chamber 43. 
By rotating the rod 52, with the aid of a handle 
, the peg 5 ', and hence the wheel 24, are raised 
65 or lowered fo uncover or cover the pms 4 more 
or less. A stop 5 is provided to make sure the 
lugs are hot lowered too far over the ports. The 
disc 5 may bear a scale and the stop a pointer 
which together show the proportion in which the 
70 liquids are mixed. Control of the spray is given 
by taP 
If, when the spraying has been stopped, the 
lugs 4{} and 4{}A cover the ports 43 completely, 
the apparatus can nevertheless be restarted by 
75 raising the lugs with respect to the .ports, until 
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some water passes through the holes, after which 
the lugs are returned fo the position giving the 
desired mixing ratio. 
Another practical embodiment of the invention 
is illustrated in Figures 8, 9 and 10 the essential 
parts of the device illustrated in :Figure 1 being 
present in this embodiment also. 
" If comprises a main pipe 29, from which water 
flows, under pressure, through a filter 66 into an 
annular passage 67 formed in a fixed interrupter 
holder 66. The holder 66 is formed with three 
equiangularly spaced non-radial ports 69, 69 and 
64 (see Figure 9), thr0ugh which the water fiows 
inwardly and obliquely to strike against a conical 
spinning interrupter indicated generally at 24. 
The interrupter is formed with three equiangu]ar- 
ly siaced ribs 63, 64 and 66 (:Figure 10) which, 
three rimes during every revolution, simultaneous- 
ly cover the ports 59, 69 and 61. Between the ribs 
the conical interrupter is cut away as at 99 for 
example. The conical portion of the interrupter 
is integral with a disc 66. 
The conical înterrupter 24 can rotate about 
its longitudinal axis within a conical seat 67 
formed in the interrupter holder 69. The in- 
terrupter is also free fo move Iongitudinal]y with- 
in its holder, but its outward movement with re- 
spect fo the holder is limited by a disc 68 formed 
with a series of apertures such as that shown at 
Water flowing in through the pipe 29 passes 
through the filter 66 down the annular passage 
67, through the ports 59, 68. and 6, to impinge 
on the vanes 63, 64 and 65 of the interruiter to 
rotate if so that the vanes periodica]ly c]cse the 
ports, after which water passes through the aper- 
tures 69 into a mixing chamber 25. 
Into the mixing chamber leads a branch pipe 
2, the outer end of which carries a filter 79 and 
clips into a reservoir (hot shown) for liquid in- 
secticide for examile. The inner end of the 
branch pipe 2 is closed by a one-way valve 2. 
Communicating with the mixing chamber 25, 
via passages 74 and groove 72, is an inertia col- 
umn 2  in the form of a spiral passage formed in 
a disc 73 of, for example, a transparent synthetic 
plastic. At its outer end the inertia column com- 
municates via groove 74 with a nczzle 75 adapted 
to receive a hosepipe (hot shown) on the end of 
which may be a spraying nozzle of any known 
or convenient form. 
The disc 73 may be constructed in two parts 
one or both of which is formed with a spiral 
groove, of rectangular section, af ter which the 
two parts are cemented together to form ti]e 
inertia column shown in Figures 8 and 9. 
The device functions in the following way: 
Water under pressure enters the main pipe 2, 
passes through fllter 66, down the anmflar pass- 
age 67 and is forced through the three oblique 
ports 69, 69 and 64 to impinge on the ccnical in- 
terrupter 24 to rÇtate the latter so that the vanes 
63, 64 and 66 simultaneously close the ports three 
rimes during every revolution of the interrupter. 
Each rime the vanes are closed water is blocked 
at these ports and a column passing through the 
mixing chamber 26 into the inertia column 2 
continues on its way towards the nozz]e 5 to 
create a suction effect in the chamber 25 suffi- 
cient fo lift the valve 23 off ifs seat and suck into 
the mixing chamber a relatively small qu-untity 
of insecticide from the branch pipe 2. Water 
and insecticide are in this way alternately ad- 
mitted into the mixing chamber 25 at high fre- 
quency. The two liquids are mixed and thereafter 

pass into the inertia column 24 and thence fo the 
nozzle 76. 
When the interrupter 24 is rotating af normal 
speed water held in the three cut-away spaces 
5 such as tat indicated af 99 in Figure 10 is rotat- 
ing af sufliciently high speed fo cause by centrif- 
ugal force a reduction in pressure behind the disc 
66 relative to that outside if suflicient fo draw 
the interrupter into its seating and hold if there. 
10 If, when the apparatus is stopped, the inter- 
rupter cornes to test with the vanes 
in between the ports 59, 69 and 64, then on re- 
starting the flow of water into the main pipe the 
water impinges on the sides of the vanes and re- 
15 starts the interrupter. 
Iî, on the other hand, the interrupter cornes to 
test with the vanes fully blocking the ports, then, 
when pressure is turned on again in the main pipe 
the pressure of water af the ports 
2O is effective o throw the interrupter slightly ou 
of its cup, after which water can escape through 
the ports fo start the interrupter into rotation, 
whereupon the centrifugal action of water held 
in the cut-away spaces 9 is effective once more 
25 draw the interrupter back into its cup-like seat- 
ing. 
The apparatus illustrated in Figures 8, 9 and 
10 operates in such a way that the frequency of 
the interruptions is closely proportional to the 
3O rae of flow of the water through if, because the 
interrupter is not only rotated by the water flow, 
but is also held on its seating solely by forces de- 
rived from the flow so that the frictional resist- 
ance o its rotation is proportional to the kinetic 
:5 energy of the flow driving it. Consequently the 
amount  of water flowing during the period 
tween successive interruptions is closely con- 
stant. The ratio T/T of the rime of interrup- 
tion fo the rime of flow is also constant, being 
4O determined by the construction of the vanes 63, 
64, 65. Accordingly the apparatus operates fo mix 
 the two fluids in a flxed proportion, whether thé 
arrangement of the branch pipe 
be such as fo exert no restriction on the flow of 
5 fluid B or whether their arrangement be such as 
to permit only of a fixed volume of the latter 
being taken in af each interruption. To enable 
the proportion in which the fluids are mixed fo be 
varied af will, the apparatus illustrated in Fig- 
0 ures 11 and 12 can be used in conunction with 
the apparatus of either Figure 6 or 8. 
The apparatus fllustrated in Figure 11 com- 
prises a one-way valve 23 controlling a branch 
pipe 22 leading to one of the fluids B fo be mixed. 
55 Between the valve 23 and branch pipe 2 is built 
what wi!l be called a compliance chamber 76 into 
whlch the branch pipe 2 leads by way of a port 
? 7 of section smaller than the opening of the valve 
23. This compliance chamber is closed at one end 
60 by an elastic closure or compliance, described in 
detail be]ow, which permits changes in the vol- 
ume of the compliance chamber. 
Each rime the valve 23 is opened by the inter- 
rupter device 24 of Figure 6 or 8 the compliance 
65 chamber .6 is emptied fo the extent of the reduc- 
tion of its volume permitted by the compliance, 
and between successive openings of the valve 
the compliance chamber is refilled by fluid B 
sucked in through the restricted orifice 77 from 
70 the branch pipe 22, and in order that the quantity 
of fiid thus transmitted through the chamber 
may be varied the movements of the compliance 
are made controllable. 
The compliance which closes the lower end of 
 chamber 26 consists of a flexible disc 75 attached 
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ai its centre by a rivet 79 fo a leafspring $0 
against which bears an adjusting screw 8| 
threaded through a retaining member 82 itself 
screwed into a wall of the compliance chamber. 
In operation each rime the valve 23 opens 
liquid B is withdrawn from the compliance 
chamber 76 at the same rime sucking in the flex- 
ible disc 76 and spring 68, allowing the emptying 
of the chamber 76 to take place quickly. As 
soon as the valve 23 closes again the leaf spring 
66 draws the flexible disc 79 back fo its original 
position and produces a suction in the chamber 
76 sufficient fo draw in liquid B through the 
stricted orifice 77. 
Inward movement of thë disc 76 is limited by 
the shoulder 63 and outward movement by the 
screw 6|. In consequence, the quantity of liquid 
that can be drawn suddenly through the valve 
23, irrespective of flow through the branch pipe 
22, is adjustable by the setting of the screw 6 |. 
A scale or scales may be engraved on the head 
of the screw 6 fo facilitate regulation of the 
mixing proportions. 
/hnother form of compliance is illustrated in 
Figure 12. 
If comprises the usual valve 23 controlling a 
branch pipe 22 through a restricted orifice 84 
by way of a compliance chamber 65. In the 
chamber 65 is arranged an expansion bellows 86 
the elongation of which is limited by the under- 
side of the seating of valve 23, while ifs contrac- 
tion is controllable by a rod 57 the outer end of 
which is threaded to receive a screw 86. 
By rotation of the screw 68 the extent of the 
movement permitted fo the inner end of the 
bellows 56 can be varied fo vary the quantity of 
liquid passing through valve 23 each rime this 
valve opens. 
I claim: 
1. Apparatus for mixing two liquids in pre- 
determined proportions, comprising a main pipe 
through which may be passed a moving stream 
of one of the liquids fo be mixed, a branch pipe 
through which may be passed the other liquid, 
joining the main pipe and forming with if a 
junction which divides the main pipe into inlet 
and ourlet pipes, an interrupter mounted for ro- 
tation in the inlet pipe in such manner that if 
may be rotated by the liquid passing through the 
main pipe and serving periodically to block the 
main pipe so as to divide the liquid passing 
therethrough into two columns, one of which is 
stopped and the other of which can continue 
along the ourlet pipe under ifs own inertia, and 

a one-way valve in the branch pipe, the arrange- 
ment being such that each rime the one liquid 
is broken into two columns a suction effect is 
produced at the junction sulïicient to open the 
5 valve and draw a quantity of the other liquid 
into the main pipe. 
2. APparatus as claimed in claim 1, compris- 
ing a chamber in the main pipe housing the ro- 
tatable interrupter, the wall of the chamber hav- 
10 ing ports disposed transverse to the axis of ro- 
tation of the interrupter so that the latter 
currently covers and uncovers such ports during 
its rotation. 
3. Apparatus as claimed in claire 1, compris- 
15 ing means for varying the ratio of the rime of 
interruption fo the rime of flow. 
4. Apparatus as claimed in claim 1, compris- 
ing means for controlling the quantity of fluid 
drawn into the main pipe ai each interruption 
20 of the flow. 
5. Apparatus as claimed in claire 1, compris- 
ing an interrupter chamber located in the main 
pipe, within the interrupter chamber a fixed 
conical seating, a conical vaned interrupter r0- 
25 tatably mounted in said seating and transverse 
çorts formed in the seating through which one 
of the fluids tobe mixed may pass inwardly fo 
impinge upon the interrupter vanes which serve 
to close the ports periodically. 
30 6. Apparatns as claimed in claire 1, compris- 
ing an interrupter chamber located in the main 
pipe, a tapering seating flxed in the interrupter 
chamber and a tapering interrupter rotatably 
nîounted in the seating in such manner that dur- 
35 ing ifs normal rotation itis urged against its 
seating by hydraulic force derived from cen- 
trifugal force, but is free fo more away from its 
seating when rotation ceases. 
7. Apparatus as claimed in claim 1, compris- 
40 ing a disc formed with an internal spiral pas- 
sage constituting the ourlet end of the main pipe. 
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